The Endangered Species Act requires that Federal agencies conserve Threatened and Endangered Species (TES), and in consultation with the U.S. Fish and Wildlife Service or the National Marine Fisheries Service, ensure their actions are not likely to jeopardize the continued existence of any TES or result in the destruction or adverse modification of critical habitat. Guidance for TES management can produce restrictions that interfere with realistic combat training conducted on Army installations.
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Conversion Factors
Non-SI * units of measurement used in this report can be converted to SI units as follows: 
Scope
Results from this report apply directly to Army installations identified in this report. (Rubinoff et al. 2004) , 11 Army installations have populations of RCW within or adjacent to their boundaries (Table 1) . 
Mode of Technology Transfer
Red-cockaded woodpecker (Picoides borealis) -Federal Status: Endangered
Installations of Occurrence
As reported in Installation Summaries from the FY 2003 Survey of Threatened and Endangered Species on Army Lands
Training within RCW clusters
1. RCW and RCW habitat will be managed biologically by clusters. Training restrictions will apply to marked buffer zones around cavity trees (buffer zones are 200 feet from marked cavity trees).
2. The training restrictions in this section apply to buffer zones within marked active clusters and primary recruitment clusters. RCW training restrictions do not apply to supplemental recruitment clusters, inactive clusters, and foraging areas. 
Training throughout the installation
In addition to restrictions listed above for activities within clusters, the following also apply to military activities on the installation.
1. Military personnel are prohibited from cutting down or intentionally destroying pine trees unless the activity is approved previously by the installation biologist and/or forester and is authorized for tree removal. Hardwoods may be cut and used for camouflage or other military purposes.
2. Units will immediately report to range control known damage to any marked cavity or cavity start tree and/or any known extensive soil disturbance in and around RCW clusters.
3. The installation will immediately (within 48 hours) reprovision a cavity tree if one is destroyed.
* Smoke generators and smoke pots will not be set up within 200 feet of a marked cavity tree, but the smoke may drift through the 200-ft circle around a cavity tree.
4. Installations will as soon as practicable (normally within 72 hours) repair damage to training land within a cluster to prevent degradation of habitat.
5. All digging for military activities in suitable acreage will be filled in within a reasonable time after the completion of training.
6. Training guidelines will be actively enforced through installation training and natural resources enforcement programs, prescribed in Army Regulation (AR) 200-3 (28 February 1995) , chapters 1 and 11, and installation range regulations.
The above listed training restrictions largely limit Army training within cluster areas to light activities of limited time duration. For example, deliberate defensive exercises that may require more than hand-dug entrenchments (i.e., entrenching of vehicles) and would most likely last for periods longer than 2 hours, and firing the main armaments of Bradley infantry fighting vehicles or Abrams tanks (both weapons exceed .50 caliber) are prohibited. Table 2 . Long-term population trends across all installations reporting at the 2004 USFWS/Army RCW Coordination Meeting showed increases in population sizes (Figure 1 ). 
Installations of Occurrence
Black-capped vireo (BCV) populations occur on four installations, and goldencheeked warbler (GCW) populations occur on two installations (Rubinoff et al. 2004) . These installations are listed in Table 3 . 
Restrictions
Fort Hood
Training restrictions related to black-capped vireo and golden-cheeked warbler as they apply to training activities at Fort Hood, Texas, are divided into Level 1 and Level 2 restrictions (Hayden et al. 2001) . Restrictions apply to "core" species habitat. 
Gray bat (Myotis grisescens) and Indiana bat (Myotis sodalis) -Federal Status: Endangered
Installation Occurrences
Army installations with documented gray bat and Indiana bat populations on or in the immediate vicinity of the installations are listed in Table 4 (Rubinoff et al. 2004 ). 
Restrictions
Camp Atterbury
Camp Atterbury has restrictions on training related to the use of smokes and obscurants as well as some general training constraints based on curtailing any increase of human disturbance in summer habitat. Between April 15 and September 15 there is a 36-meter buffer zone around identified bat maternity roosts (trees) and a 120-meter buffer zone around water bodies. Within these zones smoke grenades and pots containing terephthalic acid (TPA, e.g., M83 or 18 smoke grenades) may be used only during daylight hours (USFWS 1998). The area of land restricted to smoke and obscurant use during the summer maternity season is approximately 8,600 ha or 32 percent of the installation's usable training land (Tetra Tech 2002) . Smoke generators using hexachloroethane (HC) have been eliminated from use on the installation. Camp Atterbury has recognized that two training areas are suitable bat summer habitat, so the installation has determined that military training activities in these areas will not increase in intensity from current levels. These two areas represent 68 percent of installation land area (Shapiro and Hohmann, 2005) .
Fort Leonard Wood
Fort Leonard Wood has also eliminated the use of HC-based smoke pots and grenades. The use of TPA-based devices is restricted within a 120-meter zone around waterways before sunrise and after sunset between March 15 and October 31. This buffer zone represents approximately 2,862 hectares or 1.4 percent of the installation (Shapiro and Hohmann, 2005; 3D/Environmental 1996b) . In addition, Fort Leonard Wood has established "Endangered Bat Areas" around caves. These areas are a 162-meter radius around cave features and are limited to foot traffic (entering caves is off limits). In addition, Bat Management Zone 1 is from 162 to 457 meters around caves. Sound propagation and use of smokes and obscurants in this zone is prohibited during the times of year bats are using caves. Bat Management Zone 2 consists of a 1,932-meter radius around caves; sound production and habitat alteration is limited in this zone (Harland Bartholomew and Associations 1994 , Delaney 2002 , 3D/Environmental 1996a . These buffers equate to 130 hectares (0.52 percent of the installation) of training land during the summer when gray bat maternity colonies are onsite, and 280.3 hectares (1.1 percent of the installation) during the winter when Indiana bats are using their hibernacula (Shapiro and Hohmann 2005) . 
Other Installations
Installations of Occurrence
Army installations having desert tortoise populations are presented in Table 5 ( Rubinoff et al. 2004 ). 
Restrictions
Fort Irwin has recently acquired 118,674 acres in an expansion to allow for meeting training needs. Currently the expansion lands are closed to training due to desert tortoise populations. The Army is in consultation with USFWS regarding a translocation plan that would relocate tortoises on the installation to non-installation lands, with the exception of designated conservation areas. Pre-expansion installation acreage is over 642,000 acres; including restrictions on 20,000 acres of desert tortoise critical habitat that is off limits to all military activity with the exception of foot traffic (Delaney 2002) . If the translocation proposal is successful, over 100,000 acres of the newly acquired land and over 19,000 acres of the pre-expansion lands would be opened to training (USFWS 2004 
Gopher tortoise (Gopherus polyphemus) -Federal Status: Threatened
Installations of Occurrence
The only installation with a federally listed Gopher tortoise population is Camp Shelby, MS (Rubinoff et al. 2004 ).
Restrictions
Training 
Discussion
Two important conclusions can be drawn from the information presented in this report: (1) TES restrict military training on installations to a quantifiable degree, and (2) over time, there is potential for many of these restrictions to be reduced.
Restrictions on training can be defined by some type of training activity that is prohibited or limited within a protected area, loss of combat realism, effects on combat readiness, loss of trainable acreage, or other variables that reflect a negative impact as a result of limitations encountered through the consideration of TES needs. All of these aspects are present from the restrictions encountered for managing the seven species discussed in this report; however, they vary greatly between species and installations. A common denominator for six of the seven species; BCV, GCW, gopher tortoise, desert tortoise, Indiana and gray bat, is restricted acreage. Additionally, for the cases presented in this report, a reduction of restricted acreage will most likely cause a decrease in the other measures of impacts (listed above).
Fort Hood currently has 14,871 hectares of GCW habitat and 4,184 hectares of BCV habitat with training limitation placed on them. Camp Atterbury and Fort Leonard Wood both suffer from reductions in training land usage due to endangered bat species. Camp Atterbury has restrictions placed on 68 percent of usable lands, while Fort Leonard Wood has reduced use of approximately 3,500 hectares. Gopher tortoise issues restrict over 16,000 acres of Camp Shelby lands, while over 100,000 acres of Fort Irwin expansion lands are currently unavailable to training as a result of desert tortoise presence. Because RCW clusters vary in size and tree spacing is not uniform, applying a 200-foot buffer around cluster sites does not automatically translate to a quantification of restricted acreage. However, as documented in this report, training usage is adversely affected on at least nine installations with RCW populations.
Active conservation management, research, and effective documentation have lead to reductions in military training-related restrictions on Army installations. Revised RCW management guidelines allow for greater training access to areas containing RCW clusters while allowing effective RCW management that would increase RCW populations. Additionally, data since 1997 show a positive trend in RCW population growth on installations, which could lead to future delisting. Currently, both Fort Hood and Fort Irwin are in consultation with the USFWS to reduce restrictions. Fort Hood's effort is to reduce core habitat of GCW to 3,861 hec-tares; elimination of designated core habitat for BCV is highly likely to succeed. This will reduce training constraints on over 90 percent of currently effected land. Translocating tortoises off Fort Irwin will open up over 100,000 acres to training activities.
